l Introduction
In March 1970, Hawaii became the first State in the U.S.A. to introduce a liberal abortion law, permitting abortion essentially "on request" [22] . Little is known about the possible effects that such termination of unwanted pregnancies might have upon perinatal mortality and morbidity. EVRARD suggested that liberal abortion might result in the termination of a significant number of "high risk" pregnancies [5] . It is accepted that the number of illegitimate births in the United States (and in Hawaii) had been increasing in the sixties [21] . In a University population there was an associated increase in rates of prenatal deaths (stillbirths) äs well äs prematurity (low birth weight) [2] . This suggests that illegitimacy alone, rather than prenatal care or social class, contributes to poor pregnancy outcome.
A high percentage (63%) of women undergoing elective abortion in the State of Hawaii were unmarried [22] . Of these illegitimate conceptions, 40% were in women less than 18 years of age (a group with a high perinatal mortality [l, 25] ). Because of this the following questions were asked: a) Does liberal abortion affect perinatal mortality? b) Does liberal abortion decrease the "high risk"
categories of illegitimate and teenage pregnancies? c) Does liberal abortion decrease low birth weight incidence and hence neonatal mortality and morbidity?
of livebirths and stillbirths (weighing more than 500 grams) and low birth weight infants (less than 2.500 grams). Neonatal deaths were collected from the record room and by follow-up of any infant transferred to another hospital (e.g., infants requiring prolonged respirator support or neonatal surgery are transferred to Kauikeolani Children's Hospital). Infants admitted to Kapiolani Hospital from another hospital were not included in the analysis. Although there are undoubtedly more "high risk pregnancies" delivered at Kapiolani Hospital (reflected in the increased incidence of .low birth weight infants) the patterns of referral did not change during the period of study. Products of the intentional termination of pregnancy were not included in the analysis of perinatal deaths. Pregnancies lasting beyond 20 weeks. x gestation occasionally produced "abortuses" weighing more than 500 grams. These accounted for less than l % of all intentionally aborted pregnancies. It was not possible to assess the effects upon perinatal morbidity in the two time periods because of 1) inadequate gestational age assessments, 2) uncertainty of diagnosis of respiratory distress syndrome, etc., 3) a more aggressive diagnostic and therapeutic approach after 1970, and 4) earlier discharge of low birth weight infants in the last few years.
Results
There was no change in ,tfie percentage of total births in the state (30%) which occurred at Kapiolani Hospital in the pre-and post-abortion periods. Illegitimate live births were also constant at 45% of the state figures for the respective time periods (Tab. I). The proportion of low birth weight babies (500-2500 grams) born at Kapiolani Hospital feil from 8.9% to 8.0% of all live births. This was reflected in the State of Hawaii numbers, where there was a fall from 8.0% to 7.1%. An increase in bothillegitimate births and stillbirths was observed both in the State of Hawaii and at Kapiolani Hospital. Illegitimate births were associated with markedly increased rates for both low birth weight and perinatal moatality (Tabs. I and II). There was a slight increase in perinatal deaths in illegitimate pregnancies. Tab. II shows that other (total, over 1000 gram and non-illegitimate) perinatal mortality rates decreased, although there were no significant differences for pre-and post-abortion time periods. n.s.
accounting for 40.1% in the "pre-abortion" years, being performed for illegitimate pregnancies, and and 47.2% In the "post-abortion" years. decline. Fig. 2 There was a significant reduction (10.1%) in the percentage of low birth weight infants born in the post-abortion period. This change was entirely the result of a reduction in the percentage of infants weighing 1500-2500 grams (Tab. IV), rather than a decreased number ofvery low birth weight infants.
Discussion
Inresponse to the questions posed in the introduction, a) liberal abortion, äs it was utilized in Hawaii, did not produce a significant decrease in perinatal mortality; b) the number of illegitimate and teenage pregnancies were only transiently decreased, and the mortality rate of these two groups increased ;c) there was a significant reduction in the total number of low birth weight infants born, which was reflected in a decreased neonatal mortality rate.
In addition, perinatal mortality significantly decreased in babies born to mothers aged 20 to 29 years. This age group accountsfor 60% of abortions (and live births).
Perinatal and neonatal mortality
Perinatal mortality consists of late fetal deaths and early neonatal deaths. A decrease in neonatal deaths is likely to result in a decrease in perinatal deaths, but only if stillbirths remain relatively constant. A decrease in low birth weight births almost invariably results in decreased neonatal mortality. Sweden has had a declining low birth weight rate and low perinatal mortality figures for many years, but the part played by legal abortion in this trend is uncertain [16, 17] . Studies from New York [6, 12] have claimed a reduction in neonatal mortality rates following introduction of liberalized abortion. This decrease wasattributed to the smaller numbers of very low birth weight (500 to 1000 grams) babies being born. However, the population of Hawaii may be more representative of the U.S.A. than New York City, and in this survey there were very few babies with birth weights below 1000 grams before or after 1970.
Following the introduction of a more liberal abortion law in Canada, early evidence indicated a larger than usual decline in both neonatal and perinatal mortality rates, which was "presumably attributable to legal abortion [19] ." In Japan, where liberal abortion has been available for many years, both neonatal and perinatal mortality rates have been rapidly falling [17] . Experience from Romania is perhaps the most convincing. were teenagers. Because of the high incidence of low birth weight babies born to both teenage and unwed mothers (Tabs. II and III), it is unfortunate that such a trend has been established.
Low birth weight
The immediate decrease in the number of low birth weight infantsborn in New York City following liberal abortion has been mentioned. Liberal abortion laws in Japan and Sweden are associated with decreased rates of low birth weight infants (4-5%) [17] . A long-term effect of increased numbers of low birth weight babies was noted following legal abörtjon in Hungary [11] , and illegal abortion in Greece [14, 15] . Recent studies from Yugoslavia [9] , Japan [18] and Taiwan [3] found no association betweeninducedabortionandsubsequentpregnancy outcome. It is possible that the method used to induce abortion may influence outcome. Dilatation and curettage were used extensively in Greece [14, 15] , whereas vacuum aspiration was fävored in Yogoslavia [9] . A combined method was most frequently used in Hawaii [22] .
In England and Wales the low birth weight rate decreased somewhat, 4 years after introduction of a more liberal abortion Üw [7a]. Two more years later the rate was even lower [17] , The experience in Hawaii needs to be extended, but the preliminary findings suggests that the low birth weight rateis continuing to fall. For instance, at Kapiolani Hospital, in 1975 the low birth weight rate was 7.2% (compared to 8.0% for 1971-1974).
Modifying factors
There are atleast three reasons why a more striking effect upon perinatal mortality was not seen. First, the perinatal mortality rate for the hospital was already quite low. Second, there were very few babies in the very low birth weight group (less than 1000 grams) born at Kapiolani Hospital before or after introduction of liberal abortion. This is in contrast to experience in New York City. Thirdly, it is very possible that many high risk pregnancies were being terminated before introduction of a liberal law. In New York it has been estimated that appröximately 70% of legal abortions replaced illegal abortion, [24] . A similar estimate has been made for the whole U.S.A. [21] , and in Hawaii "half thewomen(51.3%) said that if abortion were illegal.... they would have tried to get an abortion somehow [4] ." In addition, it may have been more difficult for teenagers to obtain an abortion in Hawaii, since women under 18 years of age had to have parental permission [23] . Teenagers also seem to be more conservative in their attitudes towards abortion than adults [28] .
Conclusion
Only minor changes in perinatal statistics were observed after introduction of a law allowing abortion essentially "on request." The observed decrease could be ascribed to improved obstetrical and neonatal practices such äs electronic fetal heart rate monitoring and assisted Ventilation. Liberal abortion may have contributed to a reduction in perinatal mortality in the group with the lowest mortality rate (20-29 years of age). Perinatal mortality did not decrease in the "high risk" teenage population. Measures which delay childbearing into the twenties are likely to improve perinatal outcome [13] . Use of other birth control measures did not decrease after liberal abortion was introduced in Hawaii. Although the rate of non-use was still high, there was an increase in the percent using birth control in women seeking abortion [22] . Any future reduction in the numbers of teenage and illegitimate pregnancies might come through birth control measures without invoking the help of abortion [8, 26] . The answers obtained were äs follows: a) Liberal abortion, äs it was utilized in Hawaii, did not produce a significant decrease in perinatal mortality; b) Both illegitimate and teenage pregnancies continued to increase in thispopulation,with concomitantly increased mortality rates; c) There was a significant decrease in the incidence of low birth weight infants, which was reflected in a decreased neonatal mortality rate. The stülbirth rate rose while the neonatal death rate and the low birth weight rate dropped (Tab. I). Although there was a drop in perinatal mortality rate (18.8 to 17.0 per 1000), "Standard" perinatal mortality rate (includes only births with weight over 1000 grams) (13.3 to 11.4 per 1000), and non-illegitimate perinatal mortality rate (18.0 to 15.6 per 1000), the rate of illegitimate perinatal deaths increased (24.3 to 25.2 per 1000) (Tab. II). Perinatal mortality rate increased from 21.4 to 25.4 per 1000 in the teenage population (Tab. III), but decreased from 17.4to 13.9 per 1000 in mothersaged 20 to 29 years (a group which accounts for 60% of both abortions and livebirths). The drop in low birth weight infants was 10% and was primarily in infants we ig hing 1500 to 2500 grams (Tab. IV). These results do not show a direct cause and effect relationship, but do support the evidence from other countries which suggests that liberalized abortion contributes positively to decreasing neonatal and perinatal mortality. Further experience is required, but the low birth weight rate was 7.2% in 1975. This suggests that an increase in low birth weight rates is unlikely. Whether or not the method of inducing abortion affects the incidence of subsequent low birth weight births is unclear at this time. Factors which may account for a less dramatic fall in perinatal mortality rate than that seen elsewhere are a) an already low perinatal mortality rate; b) few very low birth weight infants before or after the liberal abortion law; and c) probabüity that there were many illegal abortions taking place prior to the new law.
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